INTRODUCTION
ancient rifted margin with India within the East Antarctic Shield. These Mountains comprise two distinct tectonic domains: (1) c. 990 -900 Ma Rayner Complex and (2) the multiply deformedmetamorphosed ArchaeanNeoproterozoic Ruker Complex ( and construction of super-continents (i.e. Fig. lb-c) . 
1100-900 Ma). (c) Proposed model for accretion of India and the East Antarctic Shield during the formation of Gondwana (c. 550-490 Ma).
Understanding the development of the crustal architecture of the southern Prince Charles Mountains is therefore a critical problem. In determining when the crust cooled, we can constrain crustal thickening and uplift, or orogenesis and heating in the upper crust. Thus apparent cooling ages can determine the significance of either c. 990-900 Ma or c. 550-500 Ma events. Cooling ages were determined through 40Ar/39Ar thermochronology, employing muscovite, biotite and hornblende mineral systems. Coupling these ages with stratigraphic, structural and metamorphic constraints can indicate the geodynamic mechanisms involved in the development of the crustal architecture. Through combining thermochronological data with field observations, the relevance of c. 990-900Ma or c. 550-500 Ma events with relation to the development of the southern Prince Charles Mountains can be tested.
METHOD AND RESULTS
Eleven samples were dated using the 40~r/39Ar step-heating method. Three individual lithostratigraphic units were sampled including: (1) Metasediments deposited during the Archaean onto the felsic continental basement; (2) PalaeoMesoproterozoic metasediments that preserve the most severe effects of the c. 500 Ma high-grade event and (3) low-grade metasediments deposited during the mid Neoproterozoic. These units were targeted for 40~r/39Ar analyses as follows: (1) Mica and hornblende samples were taken from the Archaean unit to constrain cooling rates; (2) Mica samples were taken from metasediments of the highgrade, Palaeo-Mesoproterozoic unit to compare with c. 500 Ma U-Pb ages from a cross-cutting pegmatite; (3) muscovite and sericite samples were taken from the Neoproterozoic sediment to constrain cooling and possible crystallisation ages associated with folding. Crystallisation ages were assumed based on the low-metamorphic grade associated with folding, axial planer orientation of the sericite and a post c. 900 Ma deposition age for the sediment (i.e. they could not have been deformed by the c. 99&900 Ma event).
All samples yielded early Palaeozoic ages between c. 520480 Ma. Implications of the study results were: (1) c.
490480 Ma cooling (T, -300'C) of mica from the Archaean-Mesoproterozoic stratigraphic levels; (2) partial resetting of hornblende (T, -500'C) from the Archaean strata at c. 520 Ma; (3) crystallisation of sericite at c. 505 Ma associated with thin-skinned folding in the Neoproterozoic cover sequences and (4) crystallisation of sericite (c. 490 Ma) associated with low-thrusing within angle thrusting within the Archaean strata. Crystallisation ages associated with thrusting have been based on orientation of the sericite (parallel to the transport-direction of the fault) and low-grade, argillaceous nature of the meter wide fault gouge m e .
IMPLICATIONS AND CONCLUSIONS
This study revealed that all crustal levels, regardless of age cooled during the early Palaeozoic. This can be interpreted suggest an earlier event (i.e. > c. 550 Ma), reorganised the stratigraphic pile, and juxtaposed Archaean, Palaeoproterozoic and Neoprterozoic units. Evidence that the individual units experienced similar degrees of early Palaeozoic orogenesis is the similar metamorphic conditions (mid-upper amphibolite) preserved within each stratigraphic level. Structurally, early Palaeozoic orogenesis is represented by: (1) reactivation on mylonite zones and thrusting of the basement blocks and (2) thin-skinned shortenkg of the Neoproterozoic cover Sequences. This interpretation attributes the gross crustal architecture of the Prince Charles Mountains to pre c. 550 Ma mechanisms. We suggest this reorganisation occurred between c. 1.0-0.6 Ga, coincident with the formation and break-up of Rodinia. through individual strata occupying a similar vertical crustal position prior to Early Palaeozoic orogenesis. This would
